provide insights and guidance for future policy development, and is helping to foster trust and mutual understanding between publishers and the research community.
Participants in PEER
The PEER consortium consists of five executive and two technical partners (Table 1) , collectively representing the publishing, repository and research communities and funding bodies. PEER has an overall budget of €4.2m. Up to 50% of overall eligible project costs are being supported by the EC eContentplus programme, with matching funding being provided by the consortium members.
PEER also benefits from the voluntary participation of a number of non-consortium participants, including twelve scholarly publishers, three repositories (in addition to the three consortium partner repositories), a long-term preservation archive and three individuals who collectively form the Research Oversight Group plus an industry research advisor. PEER also benefits from an 18-member international advisory board with representatives from all key stakeholder groups ( Table 2) .
The STM publishers participating in PEER are representative of the scholarly publishing community, consisting of large and small publishing houses with a mixture of society publishers and commercial publishers (Table 3 ). The repositories participating in PEER also provide a representative cross-section of the repository landscape and include institutional, national, and subject-based repositories ( Table 4 ).
The PEER Observatory: infrastructure and content

Organizing the content
To provide the observatory with content, PEER was keen to investigate usage and behaviour across a broad range of journals, therefore as well as representation across the four subject areas, journals were selected with a range of two-year impact factors 3 as reported by Thomson Reuters Science (formerly ISI). A significant portion of journals with high two-year impact factors are included with representation also of average and low impact factor journals plus some journals which had not yet gained an impact factor at the time of selection. The selection process for the participating journals is outlined within the PEER website. 4 The participating journals are providing EU-authored manuscripts for the project either by publishers directly submitting accepted manuscripts (and metadata), or by publishers inviting authors to self-deposit their accepted manuscripts, with the publishers providing matching metadata for validation and identification purposes.
An additional, similar group of journals are not participating openly in the project, but are providing logfile information to the usage research team. In this way, the project benefits from being able to distinguish between background effects in the real world and any specific effects seen within the PEER Observatory. In a similar way, the authors in this group of journals also provide a background measure within the behavioural research aspect of the project.
The PEER Depot
A central facility, the PEER Depot, was created at INRIA, which acts as a clearing house, processing unit, and dark archive for all submitted content. Publishers are providing accepted manuscripts as PDFs and metadata is being provided by the publishers in either one step (on publication) or two passes (on acceptance and on publication), following the project guidelines. 5 Following an invitation from the publisher, authors can submit their manuscripts as PDF files via a specially created centralized author submission interface within the PEER Helpdesk, hosted by the Max Plank Digital Library. Checks are made at this initial stage to ensure the author has selected a valid PEER journal and the submitted manuscript is sent directly to the PEER Depot for further processing and matching with publisher metadata.
Once content is received by the PEER Depot, publisher-provided metadata, which can be supplied in a variety of schemas including NLM 2.x, NLM 3.0, ScholarOne, and publisher proprietary schemas, is mapped onto a single and well-constrained TEI structure. 6 The content also undergoes various checking procedures to ensure: ț journal validity (is it a participating PEER journal?); ț EU author; In addition to the above processes, the PEER Depot has recently developed the capability to extract metadata from PDFs using the GROBID (GeneRation Of Bibliographic Data) environment, 8, 9 which was trained to match various title page styles in scholarly papers. To date, this system has been used to acquire additional metadata elements, e.g. author affiliation, for over 1,500 manuscripts from one of the participating PEER publishers. Further tests of this system are planned. In principle, this process could be used to enhance the metadata record for any PDF collection of articles which follow the style of a scholarly paper.
Content status
Feeds to the PEER Depot from publishers started at the end of the first year of the project in autumn 2009. To help build a critical mass of embargo-expired content as early as possible in the project, back-content was also provided by a number of publishers in addition to the live content feeds. In many cases, the back-content files had to undergo Figure 2 shows the position as of 28 April 2011, with publishers having submitted over 44,000 manuscripts for processing and filtering by the PEER Depot, of which >19,000 have EU corresponding authors. Of these >13,000 had passed their allocated embargo expiry date and had been sent to the participating repositories. The non-EU, nonresearch manuscripts which are filtered out are held in the dark archive of the PEER Depot and do not actively participate further in PEER, which focuses on EU-authored research content.
Author deposits
From late 2009 until the end of 2010, within each of the four broad subject areas covered by the journals, 50% of eligible articles were assigned to the publisher deposit route and 50% to the author deposit route. The project had initially expected an author response rate of around 15%; 10 however, throughout the project PEER has observed an overall EU author response rate of under 2%.
Due to the low author response rate observed within the project, at the end of 2010 it was decided to transfer 48 of the journals in the author deposit route over to the publisher deposit route in support of ensuring a critical mass of content was available in the repositories for the purposes of the usage research. Author invitations by publishers are ongoing for the remaining journals and continue to be monitored.
PEER content in repositories
With the exception of SSOAR, a social sciences 'subject repository', each of the participating PEER repositories hosts all valid PEER content. The availability of PEER content in mirror sites enhances the discoverability by search engines, while the availability of a subset of content in a subject-based repository allows comparisons with usage at institutional and national repositories.
PEER technical infrastructure challenges and sustainability
In the early stages of PEER, it was realized that there were many challenges involved with the transferring of content from publishers or authors directly to repositories in a systematic and scalable way, including:
ț non-uniformity of publisher outputs at acceptance stage (file formats/metadata schemas/metadata elements); ț varying requirements by repositories (file formats/metadata schemas/metadata elements);
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Following extensive consultation with PEER publishers and repositories, solutions were found for all of the above challenges. PEER has successfully developed a robust project infrastructure which has processed over 44,000 manuscripts and has successfully linked feeds from 12 heterogeneous publishers, and over 100 authors (but in principle an infinite number of authors) to 6 heterogeneous repositories.
Publishers provide accepted manuscripts on a daily basis, with content volumes ranging from a few manuscripts to thousands in a given day. After processing, a centralized embargo-management system within the PEER Depot releases content to repositories on a daily basis in accordance with publication dates and embargo periods set for each participating journal.
Since PEER is a practical experiment, many of the solutions identified for the project can potentially be applied in 'real life' scenarios. In creating the Observatory, PEER has developed, adapted and implemented a range of tools and technologies, many of which have potential applications outside of the finite duration of the PEER project, including: ț implementation of the SWORD protocol to allow application-level deposit of material into repositories; ț automated metadata extraction from manuscript PDFs (GROBID); ț establishment of a unique exchange format of metadata (publishers/repositories) by means of a TEI customization plus the mapping of different metadata schemas (e.g. NLM and proprietary schemas); ț the creation of viable workflow models for content submission, filtering, processing, and repository ingest; ț a central embargo-management facility to correctly manage the different embargo periods assigned to each journal; ț additional filtering of subject based content only for ingest by a subject repository (in the context of PEER this has been applied to social sciences content for SSOAR); ț author deposit interface; ț online helpdesk with ticketing system where queries can be submitted and will be directed to the appropriate PEER project participant for a prompt response; ț the ability to match author manuscripts with publisher-provided metadata; ț the development of a bug tracking and reporting workflow.
These technological developments provide valuable practical outcomes from PEER.
The PEER Observatory: research
PEER has commissioned independent research teams to undertake behavioural, usage, and economic research. Collectively they are addressing such central issues as:
ț how large-scale archiving may affect journals; ț whether it increases access; ț how it will affect the broader ecology of European research; ț which factors influence the readiness to deposit in institutional and disciplinary repositories -including perceptions, motivations, and behaviours -and what the associated costs might be
The outcomes from the research, combined with the experiences arising from PEER itself, will inform the development of scenarios to illustrate how traditional publishing systems can coexist with self-archiving. PEER has benefited from the expertise of independent research experts who form the Research Oversight Group (ROG) plus an industry advisor (Table 5 ). These experts voluntarily advise the PEER Executive and the research teams on the research tenders, team selection and the design, methodologies and implementation of the research activities. They also validate the research analysis.
The appointed teams undertaking the research are; The final usage research report from CIBER will be made publicly available towards the end of the project (May 2012), while the final behavioural and economics reports arising from the project will be made publicly available via the reports section of the PEER website from September 2011 onwards.
Usage research
CIBER has been commissioned by PEER to undertake the first large-scale and comparative collection of article-level usage. The primary aim of the usage research is to measure any effects on usage of the final published version on the publishers' websites that can be attributable to the mass deposit of earlier versions of the same articles simultaneously across a number of European institutional repositories. In other words: what is the 'commercial' impact (if any) of green open access? The EU-authored content provided by participating publishers models a hypothetical future scenario in which an EU-wide mandate on self-archiving with a significant level of compliance has become the norm. Three sets of usage data are being collected on a monthly cycle: ț downloads from the publishers' websites for the journals that are part of the PEER experiment; ț downloads from a carefully matched control set;
ț downloads from the participating repositories. An original objective of the usage study was to model 'voluntary' self-archiving as well as the mandatory model referred to earlier; however, as reported in this paper, author take-up has been minimal, so this aspect of the study cannot take place. Throughout the project, material has gradually been building up in the reposi- . CIBER will be preparing an interim report on the first 6 months of green exposure later this year and will follow up with 9-and 12-month reports during 2012. The live experiment comprises roughly equal proportions of manuscripts from the four broad subject areas and a mix of publication years and embargo periods (mostly 12 months or less, but with a leavening of 18-, 24-, and 36-month periods).
There are already early signs that usage is healthy and picking up momentum in at least two of the repositories. During March, at the HAL/INRIA repository CIBER saw 5,032 full-text downloads of 2,814 PEER Stage II manuscripts; and 4,772 downloads of 2,153 manuscripts at the University of Göttingen. While these levels are small compared with activity at the publisher sites, they are not negligible (no value judgement is being made since it is not known to what socially beneficial ends the manuscripts are being used, just that in absolute terms repository usage is still relatively small).
Untangling the differential effects (if any) of publication year, embargo period plus a whole raft of other indicators such as impact factor, will necessitate some sophisticated experimental design and statistical modelling using a range of multivariate and other techniques. A very relevant and interesting Learned Publishing article by Ronald Snijder 11 deals a problem not dissimilar to that of the usage research within PEER: what is the impact of the free accessibility of e-book content via institutional repositories and enhanced visibility through the Google Book Search programme on the sales, usage, and citation impact of those e-books? CIBER will be drawing on some of the ideas in Snijder's paper, notably his use of multiple regression to test out various formal hypotheses, as well as developing further the ideas from their original PEER proposal.
Behavioural research
The behavioural research being undertaken by Loughborough University has been addressing the role of Stage II, accepted manuscript repositories in the scholarly communication system, by exploring perceptions, motivations, and behaviours of authors and users. This complements the usage research which is monitoring actual behaviours at publisher and repository platforms. The information-gathering aspect of the behavioural research has been completed, with analysis of the results underway.
The research has been split into two phases, both of which have now been completed. In the first phase of their research, for which the report is available from the PEER website, 12 the behavioural research team used a combination of a survey and focus groups to explore perceptions, motivations, and behaviours of authors and users towards journal publishing and depositing in repositories. The Baseline Report outlined findings from the first phase of the research, based on >3,000 questionnaire responses and four focus groups, one in each of the broad subject disciplines identified by PEER. For privacy issues, the author surveys were sent by publishers on behalf of the research teams.
Some common perceptions arising from the research: 13 ț General awareness of OA -growing compared to previous studies; -still considerable ignorance, with over one-quarter unsure of institutional repository, and almost one-half unaware of subject repository. ț Concern over quality -authors: reputation of the repository; -readers: quality of content. At the time of writing, the surveys and a workshop for the second phase of the behavioural research have just been completed. This second phase used a combination of surveys aimed at different groups of authors plus users of PEER content at repositories users followed by a participatory workshop. In this second phase, building from the initial baseline report, the key areas being investigated are:
ț to explore the influence of context on reader behaviours in relation to repositories, such as the purpose of reading, e.g. current awareness, proposal and article writing; ț to further investigate reader behaviours in relation to repositories and the characteristics of those readers; ț to investigate the values that authors place on aspects of scholarly communication, such as peer review, prestige, and speed of communication, how these influence current practices in relation to repositories, and how they are shaped by coarse-grained characteristics such as discipline.
For the author-focused survey, there are three main groups of authors. The first two groups of authors have had manuscripts accepted for publication in either (i) a PEER publisher submission journal or (ii) a PEER author submission journal. Both of these groups will have received notification about PEER from the participating publishers. The third author group consists of authors from the control set of journals which are not publicly participating in PEER. These authors will have received no direct communication about PEER from the publishers in advance of the survey.
Economics research
The information gathering for the economics research being undertaken by Bocconi University, Milan has been completed, with analysis now underway. The cost of performing an activity depends heavily on the cost structure of whoever performs the activity (the impact of fixed and variable costs, the size of the organization, make versus buy choices on specific activities) and on the amount of articles handled (for scale and learning economies). Therefore, the research aims at determining costs for players with various activity configurations and sizes. ț What are the emerging business models and how they interact within scholarly publishing industry at large? Scholarly publishing and dissemination have witnessed significant changes in the past years. The research compares business models coexisting in the industry in order to assess the sustainability and likely evolution of the industry. In addition to the cost structure of different players, this requires taking into consideration resource scarcity, and allocation priorities by different players.
The research team has been gathering data from publishers and repositories in the context of PEER in order to identify cost drivers associated with different activities and the critical issues facing different players within the scholarly communications ecosystem as far as sustainability is concerned. In addition, the team has been assessing the existing evidence and models available from the literature. A preview of some findings PEER is organizationally and politically complex in nature and has benefited from the sustained collaboration of all partners and participants despite any underlying differences in policy they may have regarding green open access. This approach is also fostering respect and trust between participants who represent the wider stakeholder communities involved in scholarly communication.
The proactive collaboration of PEER participants has enabled the project to create a robust and scalable infrastructure in support of a unified and standardized ingestion and distribution service. Although some manual intervention is still required in instances where content is incomplete or delivered with errors, the vast majority of processing is automated and makes use of the impressive array of technical solutions implemented in support of the project infrastructure. The PEER Depot can process thousands of manuscripts in a day, and to date has processed over 44,000 accepted manuscripts for the project.
The behavioural and economics strands of the commissioned research have completed information gathering and following analysis will publicly report on findings around September 2011. A significant volume of accepted manuscripts have been processed, with enough embargo-expired content available to enable the usage research team to measure the full 12 months of activity required for valid and reliable results.
As well as obtaining the results from the commissioned research, PEER will draw from the experiences of project participants to develop scenarios illustrating the effects of archiving on traditional publishing systems. The research evidence and practical project experiences from PEER will then be available to stimulate discussion and debate on how to maximize the benefits of both green open access and traditional publishing with the aim of supporting the development and refinement of evidence-based open access policies and practices.
Further information on PEER is available from the project website: www.peerproject.eu
